Many deaths in infancy and childhood are preventable (Selwyn and Bain, 1965; Department of Health and Social Security, 1970;  Richards, 1971) . Recognition of this fact, together with the high infant mortality rate prevailing in Glasgow (in 1970, 23 per 1000 live births), pointed to the need in this city for a special inquiry into infant mortality. All infant deaths after the age of 1 week, occurring in a 12-month period, were investigated. About a month after the event, one of us (H.T.M.) visited each home to interview one or both of the parents and to assess the family's social conditions. The information recorded was supplemented by reports from general practitioners, health visitors, and pathologists, and also by scrutiny of all relevant hospital records.
During the study period there were 226 deaths, of which 199 (88%) were investigated by interview (Table I ). The parents of the remainder had either moved away (10), could not be traced (6), were unwilling to co-operate (6), or were not visited
Received 16 February 1972. for a special reason such as language difficulty or because the death was the subject of criminal proceedings. The related number of live births was approximately 17,400.
Cause of Death The deaths have been classified into two groups (A) those in which there was no known predisposing organic disease, and (B) a group in which such a predisposing cause was present. There were 146 deaths (65%) in Group A and 80 (35%) in Group B (Table I ). The leading causes were congenital malformation (62 deaths), the 'sudden infant death syndrome' (47), pneumonia (36), and gastroenteritis (28). Deaths ascribed to the 'sudden infant death syndrome' (SIDS) are deaths unexplained at necropsy; thorough reviews and extensive bibliographies of this subject are given by ValdesDapena (1967) and by Froggatt, Lynas, and Marshall (1968) .
All home deaths and most of the hospital deaths were investigated by necropsy; these examinations drunk, and they all set off for home at 9.45 p.m. When they arrived outside their house, the mother, fearing there was going to be a row, left the baby with her husband while she and her toddler went back to spend the night at his mother's. On waking in the morning, he found the child to be dead.
Case 157. SIDS at 8 months. The baby was illegitimate and spent the first four months of its life in a children's home. The father (who was unemployed) said they had abandoned their three children one week after his wife had come out of the maternity hospital because, 'the State refused to give us clothing and so they can ... get on and look after them'. The home was very dirty. The baby, who appeared well on the previous day, was found dead in her cot at 10 a.m., having last been seen at 10 p.m. the previous night.
Case 218. SIDS at 4 months. The parents had separated, the 20-year-old mother having left her three children with her husband. Because of financial difficulties, the electricity supply was cut off and the father asked a woman (whose identity is not known) to look after the baby while he and the older children went to stay with his mother. The baby is reported to have been well but one morning was discovered dead in its cot. Season of Death The numbers of deaths in the four quarters of the year were 71, 44, 47, and 64, respectively. This trend is due largely to the seasonal distribution of deaths in Group A, deaths attributed to SIDS, pneumonia, and aspiration being greatest in the first quarter and those due to gastroenteritis in the last quarter.
Housing Conditions
Age of Infant at Death The age distribution is shown in Table IV . 51 deaths (23%) occurred in the first month (excluding the first week) and a further 72 (32%) before the end of the third month. Only 31 deaths (14%) occurred after the age of 6 months.
Groups A and B differed strikingly, the peak in the former being in the third month and in the latter in the first month. In SIDS, the peak occurred in the second and third months but deaths from pneumonia (three-quarters of which occurred before 6 months) did not show this striking pattern. The overall trend in Group B was due to high mortality in the first and second months from malformations, prematurity, and birth injury.
Place of Death
Half the deaths (113) occurred at home and an equal number in hospital (Table V) , though the proportions of home deaths were considerably higher in Group A (73%) than in Group B (9%).
All SIDS deaths occurred at home, the proportions of other Group A deaths at home beingpneumonia, 78%; gastroenteritis, 25%; and aspiration, 88%.
Of the 113 hospital deaths, 65 were of infants admitted from home. Among these, 26 (14), gastroenteritis (6), suffocation (5), miscellaneous (6). In Group A, the times of certain events (last feed, child last seen alive, and discovery of the death) are known for 79 of the cot deaths (Table  VII) . Most of the babies were last fed between 9 p.m. and midnight (42 cases) and were last seen alive between 11 p.m. and 2 a.m. (41 cases). Death was usually discovered between 8 a.m. and 11 a.m. (54 cases).
The interval from the last feed to the discovery of death (F-D) varied from 1 to 16 hours, with a peak at 12 hours. The interval from the baby last being seen alive to discovery of the death (S-D) varied from 1 to 13 hours with peaks at 1 hour and 9 hours. The mean F-D interval was 8 9 hours (SD 3 8), ranging from 4 8 hours in suffocation deaths to 11*5 hours in aspiration deaths; the mean S-D interval was 6 4 hours (SD 3 4), ranging from 3 0 hours in suffocation deaths to 7 * 0 hours in pneumonia. 1-13 6-6 (3*2) .Pneumonia (57). 'Parental' factors were present in 58 (29%) and included maternal incompetence (37), failure to appreciate the seriousness of the child's condition (28), neglect (22), and failure to summon medical aid (17). The prevalence of each of these parental factors was far higher in Group A deaths than in Group B: the following illustrative cases may be quoted.
Case 28. Accidental asphyxia at 11 months. The mother put the baby in a double bed at 8.30 p.m. but when she went to see it at 9 p.m. the child's neck was found to be jammed between the bed and the wall with the body hanging beneath the bed. The mother's brother tried the 'kiss of life' and when an ambulance arrived (10 minutes later) further resuscitation was attempted but without success.
Case 73. Gastroenteritis at 2 weeks. Throughout New Year's Day the baby was off its feeds and had one yellow-black stool. The mother was alone all day with her three children, her husband being at his parents' house for hogmanay. If there had been someone to look after the children she would have consulted her general practitioner. The baby took a small feed at 10 p.m.; the parents went to bed at 11 p.m. and the baby was found to be dead at 9.30 a.m.
Case 179. Gastroenteritis and dehydration at 4 months. The baby vomited all day and was irritable. The father thought it would be safe to wait until next morning before calling the doctor. She refused a feed at 9 a.m. and 'seemed to be groaning'. Several attempts around 10 a.m. to contact the general practitioner were unsuccessful and at 2 p.m. the mother took the baby by bus to the hospital where she died that evening.
Deficiencies in medical care were felt by us to have played an important role in an appreciable number of deaths. The following are typical case histories.
Case 20. Faecal peritonitis due to perforation of caecum at 8 days. The baby vomited its 11 p.m. feed and did not seem well during the night. The midwife was still attending and when she called about 10 a.m. she was concemed about the baby's condition and 'phoned the general practitioner. When the father arrived home at 4*30 p.m. and discovered that the doctor had not been, he went out immediately to 'phone the general practitioner and an emergency doctor arrived at 5 p.m. Admission to hospital was arranged but the baby died at 4 a.m. the next day after an operation.
Case 39. Gastroenteritis at 10 weeks. When the parents woke at 7.30 a.m. the baby was convulsing and looked very grey. He had seemed well the previous day. The father tried to contact the general practitioner at 8.30 a.m. but was referred from one 'phone number to another, four times in all. In spite of emphasizing that the call was urgent, the doctor did not come. A further 'phone call at 11 a.m. succeeded in bringing an unknown doctor within 5 minutes. She admitted the baby to hospital where she died about 10 hours later.
Case 86. Meningococcal septicaemia at 7 months. The mother 'phoned her general practitioner at 5.30 p.m. requesting a visit because the child was pale and had been screaming most of the afternoon. She was told that all calls had to be made before 10 a.m. but that the doctor might visit. The baby's condition worsened and she 'phoned again at 7 p.m. to be told that she should 'phone the doctor's home. She did so but was told that calls could not be accepted at his home. A neighbour who was concerned about the baby 'phoned and stressed the importance of a visit. About 8 p.m. spots appeared on the child's body, but when the doctor arrived at 9.20 p.m. he said 'I don't know what all the fuss is about'. He gave an injection and warned the mother to watch the child 'because he may develop silent pneumonia'.
The baby slept until 11.30 p.m. and then made a choking sound and seemed to stiffen. The mother took the baby to hospital (a passing motorist gave them a lift). After a while, a priest came to tell her that the baby was dead and, after necropsy, the grandmother was told that the child had meningitis and would have been an imbecile had he survived.
Case 204. Pneumonia at 11 months. The baby was feverish and off colour for two days and on the next day appeared 'to be in a trance'. He was quiet but took his feeds. In the evening he seemed feverish, drowsy, and had an occasional jerky movement. An attempt to telephone the general practitioner at 10.30 p.m. was unsuccessful and the emergency service apparently said there was no guarantee that a doctor would call. At 1.50 a.m. a doctor called but, without examining the baby, said there was nothing wrong-'only teething and all children have a temperature whenteething'. The parents were told to call the general practitioner in the afternoon if they were worried. Later that day the baby seemed very weak and was still drowsy. AtDiscussion Approximately two-thirds of the deaths occurring in the study period were in infants with no known underlying organic disease. Among these, deaths of unknown aetiology-the so-called 'sudden infant death syndrome'-were the largest group, followed by pneumonia and gastroenteritis.
Half the infants died at home, the majority being discovered dead, usually in their cots or prams. SIDS was responsible for half the 'cot deaths' and a quarter were due to pneumonia; other causes (in decreasing frequency) were aspiration of gastric contents, gastroenteritis, and asphyxia. Overlaying is now generally discounted as an important cause of cot death, but this was a probable factor in at least 5 cases. A further 12 infants were covered with bedclothes, possibly as a result of vigorous movements immediately before death.
Many of the deaths among infants admitted to hospital occurred on the day of admission, especially in Group A (no known predisposing organic disease). This confirms the strong impression gained while scrutinizing the hospital records that a high proportion of the infants were critically ill at the time of admission, many being moribund; this was one of the most striking and unexpected findings in the investigation.
There was a history of a terminal illness in many of the Group A deaths, being most frequent in gastroenteritis and, though very rapid deterioration can occur in a young child's condition, it is surprising that signs of a terminal illness were not present (or not recognized) in a higher proportion of the infants who died of pneumonia. One-third of the infants in Group A had been under general practitioner care during the terminal illness and the same proportion had received some form of therapy, often an antibiotic, during the illness.
These findings point to the crux of the problem, namely how and why do infants die unexpectedly in their cots or reach such a critical condition that they are beyond hope of recovery when they reach hospital ?
The vulnerability of certain groups of infants is clearly seen in this study, e.g. the illegitimate and infants of low birthweight. The excess of deaths in social classes IV and V is also in line with the usual findings (Richards, 1971) Grundy and Lewis-Faning (1967) showed that infants living in bad housing had a mortality rate of almost twice the rate for all children, and that the postneonatal mortality in the infant in the large family was more than double that for the only child. They also showed the importance of standards of maternal care for, though considerable socialclass gradients remained after standardizing for housing standards, maternal care, birthweight, family size, and parents' education, the only standardizations that reduced the crude social class gradient substantially were maternal care and birthweight. In discussing the social class gradients in stillbirth and infant mortality rates, Kincaid (1965) (Richards, 1971) (1971) . So, too, is the history of an apparently minor illness in a significant proportion of the infants during the week before death. In a study of this problem in Salford, Vaughan (1968) found that many of the children were seriously ill for some time before death. This fact was often not appreciated by the parents or, as in more than half the cases, the mother had been unable to discuss the child's condition with the father on the evening before the child died-because of marital disharmony, separation, or night work. Serious family problems, such as very tense marital relationships or illegitimacy, were present in one-third of the Group A deaths in our study, being particularly prevalent (67%) in SIDS.
The long interval elapsing in many cot deaths between seeing the child alive and the discovery of its death appears to be a hitherto unreported finding. Whether it is directly related to the death is not known; what it must surely reflect is the suboptimal standard of parental care in many of these families.
The identification of avoidable factors is not always easy and the histories recorded in this paper are largely parental accounts which could not always be verified from other sources. However, the high prevalence of poor social conditions accompanied by high unemployment and illegitimacy rates and much family stress are not unexpected in a study of infant mortality in a large underprivileged industrial city. The correction of these deficiencies rests heavily on economic aid, massive housing redevelopment and family planning programmes. Suitable health education and parentcraft teaching, especially for schoolgirls, and a large increase in the seriously depleted health visiting force are further important needs.
The early recognition of serious illness in a young child, access to good medical care, the ability to communicate effectively with the general practitioner, and correct action on his part are all important prerequisites for a satisfactory outcome. This study, conducted in an area of high infant mortality, suggests that deficiencies in these factors, often in combination, played a large role in many of the deaths investigated.
We wish to thank all who helped us in this inquiry, especially the bereaved parents and those who provided medical and social data-pathologists, general practitioners, and health visitors; the paediatricians for allowing us access to records and to the hospital records officers for their co-operation; the Glasgow Weather Centre for metereological information; and Professor J. H. Hutchison, Dr. A. R. Miller, Mrs. S. Sweenie, and Miss M. Tinning for much help.
The investigation was supported by a grant from the Scottish Hospital Endowments Research Trust.
